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□Title; 

Radio Antennas. 



This invention relates to developments of the antennas disclosed in patent 
specifications GB 2 215 524B and GB 2 330 695B. In these earlier specifications, the 
power to be transmitted is divided into two parts and the two half powers are used to 
separately drive field stimulators one of which generates radio frequency electric field 
lines E and the other half power generates radio frequency magnetic field lines H. In 
order to create radio waves by analogy with the Poynting Vector theory of the radio wave 
the said field lines may be thought of in terms of Quantum Mechanics as the basic virtual 
photons of the two energies. In order to compose real photons which can fly away with 
the total energy as an expanding as a powerful spherical radio wavefront at the velocity of 
light the following criteria must be observed; the two sets of field liges^ust be: 

a) crossed geometrically at right angles with the correct spin for outward 
motion; ^ 

b) applied in the same volume of space called the interaction zone; 

c) scaled so that half the power is in each field 

d) proportioned so that the ratio E/H equals the impedance of space; 

e) synchronised in time with zero phase error; 

f) of the same curvature. 

When these essential criteria are fulfilled radio waves are formed all around the 
field stimulators which may be very small in dimensions compared with a wavelength. 
Dimensions of 2 or 3 percent of the wavelength have been found to be entirely suitable 
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for creating radio antennas of this type which are highly efficient. Convention states that 
an antenna must have a significant physical size compared with the half-wavelength in 
order to be efficient and this has affected the understanding and acceptance of the crossed 
field antennas made according to the said earlier patent specifications. 

The achievement of success with the crossed field antennas so far disclosed has 
necessitated the incorporation of quite elaborate arrangements to ensure continuous 
synchronism because the process of moving from RF current flow to magnetic field H 
includes a process of mathematical differentiation which brings in a 90 degree phase 
advance. Thus the earlier arrangements of these devices had to involve some scheme for 
arranging that the currents flowing to the stimulators passed through system to cause a 
plus and minus 45 degree separation. 

The experiences gained from working with the crossed field antenna has led to the 
realisation that adjustable phase is a natural feature of the tunable parallel resonant 
electrical circuit so, if therefore a single resonant circuit can be arranged to stimulate the 
two fields required to create the radio waves it would be possible to phase up a crossed 
field antenna by merely adjusting the resonant frequency to the transmit frequency. 

Experiments have proved successful when the low impedance feed current to the 
low voltage tap on the primary of the resonating autotransformer is passed via H field 
stimulator coils placed around the antenna in the space above the ground plane and 
connected in parallel so that their reactance is low at the frequency of operation, but with 
cumulative magneto-motive force. 

As this type of antenna, according to this invention, is so small, the generic name 
"Radio Photon Antenna" has been adopted. 



□PAGE D3n 

According to this invention there is provided a radio antenna which is physically 
dimensioned to be less than ten percent of the intended operating wavelength, and in 
which the power to be transmitted is connected from a low impedance feeder via an 
inductive component, or a parallel set of inductive components, connected to a low 
impedance tap on a radio-frequency autotransformer which has a capacitive component 
connected to be in parallel resonance, the first inductive component or components being 
used to stimulate the principal in-phase radio-frequency magnetic field and the capacitive 
component being used to stimulate the principal in-phase electric field and the said two 
fields being placed so as to cross-stress the space surrounding the antenna in an 
interaction zone, the resonant circuit having the electric field in phase with the potential 
upon the capacitive stimulator but in the said circuit the current fed to the resonant 
transformer being directed through parallel parts of a toroidal coil in order to stimulate 
the necessary in phase magnetic field thus resolving the criterion of in-phase electrical 
alternation of electric and magnetic fields. 

A radio antenna according to this invention will be physically dimensioned to be 
less than ten percent of the intended operating wavelength, and has the power to be 
transmitted conducted into two reactive components of inductive and capacitive nature in 
resonance, the first component being used to stimulate the principal in phase radio- 
frequency magnetic field and the second component being used to stimulate the principal 
radio-frequency electric field and the said two fields being placed so as to cross-stress the 
space surrounding the antenna called the interaction zone and arranged so that five of the 
six essential criteria of Poynting Vector Synthesis can be achieved, it being a natural 
feature of the resonant circuit that the electric field is in phase with the potential upon the 
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capacitive stimulator but in the said circuit the current fed to the resonant transformer 
being directed through parallel parts of a toroidal coil in order to stimulate the necessary 
in phase magnetic field thus resolving the necessary most significant criterion of in-phase 
electrical alternation of electric and magnetic fields. 

Preferably the radio antenna has an electric field stimulator which is a hollow 
cylinder with or without a sliding telescoping section within held vertically above a 
toroidal magnetic stimulator mounted horizontally above a non-magnetic metal plane 
with its end connections connected to the said E-plate and the plane with or without a 
trimmer capacitor connected in parallel across the resonator coil. 

The electric field stimulator may be constructed as a hollow cone which is able to 
be moved so as to adjust its electrical capacity to the said terminating plane. 

The electric field stimulator can be further constructed as a hollow cone 
electrically connected to a hollow cylinder either fixed to the said cone or in sliding 
contact with same. 

In one version either the electric field stimulator or the non-magnetic plane are 
shaped to apply the said field in a special manner to produce non uniformly directed 
radiation. 

The electric field may be stimulated by a loop conductor and the magnetic field 
stimulated by a second loop conductor located in close proximity. The conductors may be 
firstly the outer screen and secondly the inner conductor of a loop of coaxial cable. 

More than one turn can be used for either or both of the said conductor loops. 

The radio antenna according to this invention may used in conjunction with a 
conducting sheet or mesh of any shape held in a position designed to obstruct radiation in 
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an unwanted direction or to improve radiation by reflection in a preferred direction or 
directions. 

A remotely controlled trimmer capacitor can be incorporated in order to vary the 
frequency of operation from a distance. 

Two or more individual antennas according to this invention can be provided 
which are arranged to interact so as to produce a shaped pattern of directivity as in a 
conventional phased array. 

The radio antenna according to this invention may be located near other metal 
rods or arrays of such conductors in order to parasitically affect the radiation in directivity 
as in the previously known science of parasitic arrays or located at the focus of a 
parabolic reflector whether fixed or steerable for enhancement of transmission or 
reception in a designed direction or directions. 

In a more specific and preferred embodiment the radio transmitting or receiving 
antenna is physically compact being typically no more than three percent of a wavelength 
in any dimension. The antenna comprises two electrical conducting surfaces across which 
radio frequency electric field lines carrying half the power are arranged to cross radio 
frequency magnetic field lines carrying the remaining half power to thereby synthesise 
and propagate radio waves. A low impedance coaxial feeder passes power from the 
transmitter through a set of coils (preferably four) wired in parallel and lying in a toroidal 
pattern to create a circular RF magnetic field H and then enters a low impedance tap on a 
resonant autotransformer used to connect a high RF voltage and create a curving electric 
field E across the interaction zone in the volume between the two electrical conducting 
surfaces which may be an upper metal cylinder and a ground plane. 
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The radio antenna according to this invention may be used for many purposes 
including two way wireless telegraphy, one way transmission or reception and where the 
user is human or automatic and located in a fixed location or mobile platform on land, 
sea, air or space. 

This invention is further described and illustrated with reference to the drawings 
showing embodiments by way of examples only. In the drawings: 

Fig. 1. (A, B and C) shows a first constructional embodiment of this invention. 

Fig. 2. (A and B)shows a modified constructional embodiment of this invention, 

Fig. 3. (A and B) shows a modification of the embodiment of Fig. 2, 

Fig. 4. (A, B and C) shows an embodiment using a loop arrangement, 

Fig. 5. shows a modification of the loop embodiment shown in Fig 4, 

Fig. 6. shows the loop of Fig. 5 mounted horizontally, and 

Fig. 7. shows the loop of Fig. 5 mounted vertically. 

Referring to the drawings the basic antenna of this invention is shown in Figures 
1 A, IB and IC. Figure lA is a cross-sectioned elevation of the antenna and showing the 
construction. The radio frequency power for the antenna enters via a low impedance 
coaxial feeder cable 1 whose screen is connected electrically to the metal ground plane 2 
and whose inner conductor carries the current into the several insulated sections of the 
toroidal coils 3A to 3D (not containing any magnetic material) lying horizontal but 
insulated from the other parts being eventually connected after totalling some 10 to 50 
turns to both the topmost hollow non-magnetic metal cylinder 4 which is the electric field 
stimulator typically 1 or 2 percent of a wavelength in height with a similar telescopic 
trimming section 5A or a trimmer capacitor 5B which may be mounted anywhere 
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convenient and used to adjust the parallel resonant circuit of the resonator 
autotransformer 5C and the total capacitance of the cylinder and/or trimmer capacitor to 
the frequency to be transmitted. Figure IB is a plan view of the antenna. 

The non-magnetic terminating plane 2 is in size typically 3 percent of a 
wavelength in dimension and may be square or circular. Its purpose is to capture the 
lower ends of the myriad population of E field lines travelling from the outer surface of 
the cylinder called the E-plate which in the field directions at the moment of the cycle 
shown for study is E-plate at its positive peak voltage in the field path theoretical diagram 
Figure IC, electric field lines E are severally marked 6 and cut across the magnetic field 
lines H which are severally marked 7 and result in a vast population of photons leaving 
the antenna on all sides of which just two are shown by arrows marked severally S. The 
dimensions of the E-plate may be scaled from the appearance of the dimensions of the 
Figures 1 A and IB bearing in mind that the E field lines are to cut the magnetic field lines 
H circling in a myriad haze above the ground plane with comparable curvatures. The 
interaction zone where the Poynting Vector Synthesis takes place is therefore most of the 
space between the ground plane and the E-plate cylinder and the radio power flow S is 
outwards from the interaction zone all around. Thus this antenna is ideal for 
omnidirectional radiation of vertically polarised radio waves as would be required for 
broadcasting and is seen to be much smaller than typical conventional radio antennas 
such as the vertical half-wave dipole or the quarter wave monopole. 

What is particularly advantageous in this form of antenna when compared with 
the prior constructions is that the phasing is obtained automatically with the adjustment to 
resonance of a single tuned circuit. In the earlier designs the two resonance circuits to be 
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adjusted were required to be slightly off-tune so the 90 degree phase change can be 
composed by use of the plus and minus 45 phase error native to the off-tune inductive- 
capacitive resonant circuits. Operators found the adjustment to their optimum of the said 
dual off-sets difficult to perform. 

Figure 2A shows a developed form of antenna according to this invention in 
which two modifications are incorporated in order to give more freedom to the designer 
and therefore better efficiency and wider bandwidth. The metal E-plate is now 
constructed in a conical form 8 so that its capacity to the ground plane is greater than that 
of the cylinder type and the curvature of the electric field lines are more uniformly 
comparable to the magnetic lines, mounted on insulated pillars 9 allowing for adjustment 
of the capacity of the E-plate and hence of the resonant frequency. Also there is shown a 
resonator coil 10 mounted vertically within the conical E-plate. This feed produces the 
said freedom for the designer to optimise input impedance but it also makes the voltage 
on the E-plate positive at the time of the cycle shown for study (see the field analysis 
diagram Figure 2B). The current I from the transformer being high impedance 
comparable in magnitude at resonance to the feed current I/N flowing in each of the N 
feeds being summed to the tap on the resonator coil is large and in phase with the E-plate 
voltage. When the radiation commences both of the above forms of the antenna 
according to this invention experience their tuned circuit become more heavily damped 
by the extra loss due to the energy radiated to space. They therefore have a reduction in 
voltage and current automatically producing benign bandwidth behaviour. Should a 
balanced antenna giving horizontal polarisation be required the design of Figure 3A and 
3B may be used. Here the balanced feeder 1 1 is connected across a few turns at the back 
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portion of the resonator coil 12 shown within the sectioned diagram and the near-ends of 
the said coil used for connection to the two conical E-plates marked +V and -V and to 
which the trimmer capacitor 13 is attached. 

To incorporate the ideas disclosed here for use in the antennas disclosed in the 
prior patent specifications it is observed that these antennas relied upon interaction of an 
RF electric field emanating from the surface of one conductor and the RF magnetic field 
caused by the nearby current carrying conductor. Figure 4A (taken from GB 2 330 695A) 
shows the equivalent circuit of the head unit and how the oppositely connected series 
resonant circuits have their working parts displaced in the loop so that the necessary 
interaction of E and H fields can occur and the Poynting vector be synthesised. 

Coaxial Feeder 14 brings the power from the transmitter on the ground to the head 
unit via socket 15 and thence to split point 16 directly, or via a transformer 17, Figure 4B 
(taken from GB 2 330 695A) shows the actual layout of the conductors being in 
dimensions typically just 1 percent of a wavelength in diameter. The two resonance 
circuits are fed from the said split point and are adjusted in manufacture by trinmier 
capacitors CI and C2 in series with the inductances LI and L2 of the two loop 
conductors. And Figure 4C similarly shows the physical construction of the coaxial form 
of dual conductor loop head unit. As with the earlier crossed field antennas in the dual 
loop crossed field antenna, in order to obtain the necessary 90 degree phase difference in 
the current producing the magnetic field and the voltage from the conductor providing the 
electric field then the resonant circuits have to be slightly off-tuned in order to give plus 
and minus 45 degrees and thence the total 90 degrees. As will be shown below when the 
concept of the present disclosure is employed, the alignment procedure mentioned in 
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Patent GB 2 330 695B becomes unnecessary. There is now just one single tuned circuit to 
be resonated, a circuit which on adjustment becomes the sole and exact source of the 
exact phase relationship between the E and H fields. Figure 5 shows the physical 
construction of the head unit of the loop form of the antenna according to this invention. 
The power arrives from the transmitter via a coaxial feeder (not shown) and is connected 
at the socket 18. The diameter of the coaxial loop 19 is typically about 1 percent of the 
radiated wavelength. The circuit components for the phasing resonator are contained 
within a waterproof enclosure 20 and consist of a voltage step-up autotransformer 21 
wound on an iron-dust or ferrite core resonated by the capacitor 23 connected to the outer 
screen 19 from which the electric field lines flow outwards. The inner conductor 22 of 
the loop carries the current from the feeder socket 18 flows to the input tap on the 
resonator transformer 21. Adjustment of the number of turns and the size of the loop and 
the trimmer capacitor will enable the designer to obtain resonance at any desired 
frequency and the number of turns on the autotransformer tap will allow appropriate 
matching impedance to the source to be obtained. The loop may be mounted either 
horizontally as in Figure 6 or vertically as in Figure 7. Tasks for which this loop antenna 
is specially recommended include communications from mobiles such as aircraft, ships, 
satellites, personal telephones, aerials of minimal visual impact, but also covert and 
clandestine fixed stations. All the antennas disclosed in this application, like all known 
radio aerials, are reciprocal in behaviour; in other words they will receive and transmit 
radio signals with excellent efficiency. The signals captured by these antennas are 
entirely comparable with those received by antennas of the conventional half-wave dipole 
design and they are therefore ideal for use with transceiver equipment. The concept of 
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aerial "aperture" has little meaning for an antenna according to this invention except to 
say that these devices must be reciprocal in a new sense being that of emitting or 
capturing photons. 

The radio antenna of this invention can be used for any industrial or medical or 
research purpose such as nuclear fusion, radio therapy, radio astronomy, locating buried 
ordinance, cable location, security observation, pest extermination, crop stimulation or 
cleaning or any other agricultural procedure. 



